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In accordance wich TDD" F5-3007-5A, Ecology and Environment, Inc. 

has completed an initial hydrogeologic field study of the Federal Marine 

Terminals property in Riverview, Michigan. Objectives of the study 

included identification of contaminants present in soils and ground, 

determination of groundwater flow characteristics, and evaluation of the 

potential for off-site migration of contaminants. 

The property in question is an approximately 30 acre parcel along 

the Trenton Channel at the Detroit River. It is bounded on the east by 

the river, on the south by the River-.-iew boat dock, on the west by 

Jefferson Avenue, and on the north by the Firestone Steel plant (see 

locator map). Fill material was deposited on the site by unidentified 

parties over a period of many years. The exact time frame of filling 

operations is unknown but believed to be during the 1950's and early 

1960's. 

Contamination and buried steel drums were encountered by workers 

during the initial phase of site development for a facility planned by 

Federal Marine Terminals. Further development was stopped at that time 

and the site remains inactive to date. 

The study, as authorized by the United States Environmental 

Protection Agency (USEPA), has consisted of three major components 

involving data collection on the property. These components included 

geophysical site investigation, soil boring and piezometer installation, 

and groundwater sampling. 

Geophysical Testing 

The geophysical testing portion of the study was subcontracted to 

Technos, Inc. Technos personnel utilized electromagnetic (EM) conduc­

tivity and magnetometer methods to characterize the site. EM was used to 

delineate areas of increased bulk ground conductivity possibly associated 

with concentrations of oollutants. The magnetometer was used to detect 

the presence of buried ferrous materials (i.e., steel drums). 
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i?) 

c) 

Geophysical Testing (concinued) 

Figure 1 shows Che soacial distribucion of magnecic anomalies across 

che sice. As is depicced in this figure, che highesc accumulacion of 

buried ferrous materials exists in the northeast quadrant of che prop­

erty. Fewer anomalies were detected across the central portion of che 

site. The southwest and western portions of the area showed few or no 

anomalies. 

Figures 2A, 2B, and 2C are computer generated, 3-dimensional views 

of the sites showing relative conductivities of che materials present. 

Figures 3A and 3B are contour plots of the same data. As seen in these 

figures, the northeast and eastern portions of the site show significant 

increases in conductivity. According to Technos, "conductivities about 

60 mm/m appear to be indicative of the clays present in the area". These 

conductivities found in background clays are nearly one order of magni­

tude less than the conductivies measured on the northeast portion of the 

site. Figure 3B magnifies areas along the Trenton Channel where areas of 

high conductivity meet the river. 

With this information we were able to design our monitoring network 

to pick up the major areas of high conductivity while avoiding magnetic 

anomalies and the possibility of striking a buried metal object while 

drilling. 

Soil Boring and Pie-.reter Installation 

In order to determine the geologic properties of che site and define 

the cause of the increased conductivities on site, a network of soil bor­

ings and oiezometer installations was designed. Toledo Testing Labora­

tory, Inc. was contracted to perform che boring and well installation and 

also do soil testing. The network (see Plate 1) consisted of 19 borings 

into which piezometers were installed (see Diagram L). Soil samples were 

taken using a standard split sooon sampler from which 8 soil samples were 

shipped for chemical analysis. 

ecoloev tind environment, inc. 



Soil 3oring and Piazone^er InscaLIacion (concinued) 

Table 1 prasencs che results of sieve analysis performed on soil 

samples from borings 7, 10, and 13. Shelby tube samples of the under­

lying clay were obtained from borings 'M6, 17 and 19, and Table 2 pre­

sents the results of permeability tests which were run on these samples. 

.As would be expected with filled areas, the composition of che soils 

varies greatly. However, the clay was observed to have a permeability of 

approximately 2 x 10~®cm/sec in all three tested samples. All pre­

viously completed on-site soils investigations have shown the clay to be 

30'-50' Chick. In order to obtain a representative value of permeability 

of the fill material, in-situ falling head tests were performed in wells 

'k2 and 7. These tests (see Appendix B) resulted in values of 5 x 

10~5cm/sec in well <1^7 and approxiamtely 3.5 x 10"^ in well ^^3. 

Values in this range are normal for materials composed of silty 

sands2. 

Logs of the soil borings (Appendix A) reveal a clay-fill interface 

surface as shown on Plate 2. Several of the borings penetrated a soft, 

black, organic layer at approximate elevation 573-574. As this elevation 

coincides with approximate river level and the lateral extent of this 

organic layer is relatively extensive, it is believed that this elevation 

represents the deepest extent of fill material. Sand and gravel deposits 

—/ below the organics probably represents naturally deposited alluvial 

materials. The northwestward trending depression across the clay sug­

gests the presence of the ancestral Monguagon Creek across the property 

at this location. Cross section A-.A' and B-B' show the generalized sub­

surface profiles from the locations marked on Plate 1. 

Plate 3 is a contour plot of the piezometric surface as defined by 

water level measurements taken on 2/24/81 and 2/27/81. .As outlined in 

.Appendix C, the volume of water flowing from the site into the Trenton 

Channel is approximately 56,000 gallons/year at an estimated velocity of 

4 feet/year. It should be emphasized that these figures represent 

estimates based on the assumptions outlined in Appendix C. Additional 

groundwater flow is noted from the western portions of the fill toward 

the north and northeast. The relative elevations of the piezometric 

surface and river level suggest that at the time this data was collected. 

nanpr ecoloe* a/id enYironmeni, inc. 



Soil 3oring and Piazomecer lastallacion (continued") 

vater was moving from the channel into the near stream alluvial deposits 

and fill material. This phenomena reinforces the suggestion of a posi­

tive link between the groundwater on the site and the river. Communica­

tion between the two will naturally result in occasional recharge of the 

groundwater in this manner. 

Conclusions 

From the data which has been gathered to date, the geologic setting 

of the FMT property can be outlined. The entire site is underlain by a 

stiff clay layer which extends for 30'-50' below the fill and has a 

measured permeability on the order of approximately 2 x 10~®cm/sec. 

This layer should be sufficient to pretvent vertical migration of conta­

minants. The clay surface is overlain by sand and gravel deposits, some 

of which are probaj^y naturally occurring alluvial deposits of the 

Trenton Channel or ancestral Monguagon Creek. The organic layer encount­

ered in several borings probably represents the uppermost horizon of 

these alluvial deposits and marks the lowest extent of filled materials. 

The soils encountered in the filled areas ranged from gravels to 

silty sands. Evaluation of falling head tests on two of the wells 

yielded values on the order of 10~^cm/sec. Horizontal movement of 

groundwater into the river will be approximately 0.1 gal/minute. At flow 

rates in this range, there is little possibility of detecting any conta­

mination in the river. Flow from the western sections of the fill is in 

a northerly direction. 

More information on the sice will be available when chemical 

analysis of soil and water samples are received. At that time, this 

reoort will be updated to include chat information. 



Recommendacions 

In order. Co ascertain the extent of contamination extending off-site 

in a northerly direction, additional boring and sampling would need to be 

completed. 

If an absolute proof of communication between the river and ground­

water is required, river and groundwater level recording devices will 

have to be installed on-site. The estimated cost of this would be 

approximately $12,000 plus approximately 40 man-days for installation. 

An additional cost would be that required to send technicians to Detroit 

once a week for Che duration of the records, (at least 6 months). 

MH/df 
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Figure / ; F.M.T. Site; Magnetic Anomaly Distribution 
Significant Anomalies Major Anomalies —^ 



Figure aA; F.M.T. Site; 3-Diniensional Conductivity Plot, northeast view. 
Figure is approximately to scale, 1000 by 1200 feet. 
GROUND CONDUCTIVITY TECHNOS INC, MIRHI 



Figure 0.8: F.M.T. Site; 3-Diinensional Conductivity Plot, south-southwest view. 
Figure is approximately to scale, 100 by 1200 feet. 

GROUND CONDUCTIVITY TECHNOS INC, Him I 



View; WNW 

\ \ \ \ ' TBENTO" 
F.M.T. Site; 3-Dimensional Conductivity Plot, Northeast corner. Figure JlC : 
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JEFFERSON RVENUE 

Figure iA; F.M.T. Site; Generalized Ground Conductivity Contour Plot. 



TRENTON RIVER 

Figure .?D: F.M.T. Site; Generalized Ground Conductivity Contour Plot 
•Northeast corner. 
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ToledoTesring Laboratory, Ir,c. 
r« fctnionrrni • ChtmiiU • ( 

1 S 10 North 1 aih Street 
loiedo, Ohio JJ6:4 

FEBRUARY 5, 1981 

T.T.L. JOB NO. OR-4685 

r.Q\ 

TABLE NO. 1 

MECHANICAL ANALYSIS (SIEVE AND HYDROMETER) AND 
COMPOSITION OF SOIL 

SIEVE ANALYSIS 
PERCENT PASSING SIEVE SIZES AND NUMBERS 

•RING 
IMBER 1 1/2" 1" 3/4" 1/2" 3/8" NO.4 NO. 10 NO.20 NO. 40 NO.100 NO'.: 
-A 100.00 100.00 100.00 100.00 100.00 99.91 99.45 99.36 99.24 77.63 53. • 

>-8 100.00 100.00 100.00 100.00 100.00 99.47 98.25 97.55 97.08 42.86 21. 

1-0 100.00 90.66 86.91 80.76 75.46 63.51 47.49 39.03 33.77 26.99 22. 

COMPOSITION OF SOIL • 

FINES 
BORING GRAVEL SAND SILT CLAY 
NUMBER i%) (%} (%) (%} 

7-A 0.55 45.76 34.21 19.48 

10-B 1.75 76.52 10.70 11.03 

18^0 52.51 25.34 10.54 11.61 



TABLE NO. 2 

PERMEABILITY TEST 

NATURAL 
MOISTURE COEFFICIENT OF 

BORING 
NUMBER^ 

SAMPLE 
NUMBER 

DEPTH 
(FT.-IN.) 

CONTENT 
(%) 

PERMEABILITY 
(cm/sec) 

16 ST-1 4'4"-6'0" 15.4 2.0 X 10"® 

17 C 140"-15'6" 15.5 1.8 X 10"®* 

19 ST-1 5'9"-6'10" 18.4 2.1 X 10'® 

'/! 

•*Sample remolded and consolidated at the approximate overburden pr' 
= 1,500 psf for 24 hours prior to test. 
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>• SOIL BORING LOG 

A rp' 

Toledo Testing Laboratory, Ir 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location. 

WELL INSTALLATION - RIVERVICrl, MICHIGAN 
Job Nn DR-4686 
oatA JANUARY 14 , 1981 3011 Borin 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 590.60 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
IP.C.F.) 

Unconftned 
Compressive 
Strength 
(P.S.F.) 

Fill - medium stiff brown 
silty clay 

I'Q" Fill - medium stiff brown 
silty clay NO. 1 1 1 Fill - medium stiff brown 
silty clay 

("i) 1 Fill - medium stiff brown 
silty clay (^) 

L'fi" 1 Fill - medium stiff brown 
silty clay 

(T) 

Fill - medium stiff grey 
silty clay 

Vfi" 

$ 
Fill - medium stiff grey 
silty clay 

Nfl ? • 
$ 

Fill - medium stiff grey 
silty clay 

(?) 
J 1 $ 

Fill - medium stiff grey 
silty clay (3) 

|t;'n" 
$ 

Fill - medium stiff grey 
silty clay 

(4) 

Type ol Sample 
A Auger {0i5lurt>e<j) 

—Spill Tuoe Sampling— 
H Thin-waileP (House!) 

TuPe-UnoisiuroeO 
J Jar-Oisiuroed 
ST S^elby TuOe-UnaisiurbeO 
BC BOCA Core 
NB inoicates No Becovery' 

Remarks 

Total Footage; 5-' 0 

Overburden Drilled:_5 0 

ROCK Cored:. NONE 
n,iii»,,- TK-TB-OF 

Groundwater Observations 

At completion: 3'6" below the c 
surface 

-1-



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo. Ohio 43624 
(419)241-7175 

Project 
Boring Location 

WFII INSTAILATIQN - RIVERVIEW, MICHIGAN 
Job Nn DR-4686 

JANUARV 15, 1981 ^ 

Sample 
4 Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 589.95 

Soil Description 
Blows 
Per 5" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Uncontined 
Compressive' 
Strength 
(PS.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) m 

•:4^. 

m 
Fill - very loose dark brown 
sand and gravel 

m 
•:4^. 

m 
Fill - very loose dark brown 
sand and gravel 

1'6" 
m 
•:4^. 

m 
Fill - very loose dark brown 
sand and gravel 

ND 1 I 

m 
•:4^. 

m 
Fill - very loose dark brown 
sand and gravel 

(6) 

m 
•:4^. 

m 
Fill - very loose dark brown 
sand and gravel {?] 

Is'Q" 

m 
•:4^. 

m 
Fill - very loose dark brown 
sand and gravel 

fl) 
( 

m 
•:4^. 

m 
Fill - very loose dark brown 
sand and gravel 

L'n" 

m 
•:4^. 

m 
Fill - very loose dark brown 
sand and gravel 

NO ? 1 

m 
•:4^. 

m 
Fill - very loose dark brown 
sand and gravel 

fi) 
.1 1 £;'n" 

m 
•:4^. 

m 
Fill - very loose dark brown 
sand and gravel 

(1) 
L'fi" Snft hrnwn siltv clav 

Type o( Sample 
A Auger (Oisturbedl 

—Split Tuoe Sampling— 
M Thin-walled (Houeel) 

Tube-UnduiurOed 
J Jar-Oisiurbed 
ST Shelby Tube-Unduturbed 
RC Roeli Core 
NR indicaies "No Recovery" 

Remarks 
C 1 C" 

Tnral Fnoffl^n- ^ ° 

nuerhiirrlBn nrillpri-
. .. ^ NUNb 

— in-ia-uH 
nriilprt-

Groundwater Observations 

-2-



SOIL BORING LOG Toledo Testing Laboratory, inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location 

WELL INSTALLATION - RIVERVIEW, MICHIGAN 
Job No.. DR-4686 

JANUARY 15. 1981 .Soil Boring No.. 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 589.93 

;Soii Description 
Blows 
Per 6" 

Moisture: 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconlined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

t Fill - Medium dense brown 
sand and gravel t Fill - Medium dense brown 
sand and gravel 

1'6" t Fill - Medium dense brown 
sand and gravel N0.1 1 t Fill - Medium dense brown 
sand and gravel (10) 

•\ .1 i 
t Fill - Medium dense brown 

sand and gravel 
(7) 

• 13'0" 

t Fill - Medium dense brown 
sand and gravel 

(5) 

:i£ 
Fill - very loose sand, 
gravel and clay 

4'0" :i£ 
Fill - very loose sand, 
gravel and clay 

NO? 1 :i£ 
Fill - very loose sand, 
gravel and clay 

(21 
.1 1 

:i£ 
Fill - very loose sand, 
gravel and clay 

(1 
• R'6" Fill - very loose sand, 

gravel and clay 
fl Fill - very loose sand, 

gravel and clay 
Fill - very loose sand, 
gravel and clay 
Fill - very loose sand, 
gravel and clay 
Fill - very loose sand, 
gravel and clay 

irA 

Fill - very loose sand, 
gravel and clay 

irA 

Fill - very loose sand, 
gravel and clay 

g'O" 
Medium stiff grey silty, 
sandy clay 

NO T I Medium stiff grey silty, 
sandy clay 

(?) 
•1 1 

Medium stiff grey silty, 
sandy clay (?) 

•in'fi" 

Medium stiff grey silty, 
sandy clay 

(3) 

A 

Type ol Sample 
A Auger (Oisturbed) 

—Split Tuoe Sampling— 
H Thin-waiied (Houeel) 

Tuoe-Undisiurbed 
J Jar-Oislurped 
ST Sneiby Tuoo-Undisturoed 
nC Roo Core 
NH Indicates "No Recovery" 

Remarkj 
Tnlal Pnnfa^e 10 6 .. . 

riuflrniirrlan nrillarl- 10 6 _ 

Rock Cored: ^ 
TK-TB-Or 

Groundwater Observations 

1 -3-



SOIL BORIN.G LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo. Ohio 43624 
(419) 241-7175 

Project 
Boring Location . 

WELL INSTALLATION - RIYERVIEW, MICHK^N 
Job Nr. DR^4686 
n.., JANUARY 15, 1981 goring No._i 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 589.23 

Soil Description 
Blows 
Per 6" 

Moisture 
Content (•«») Dry 

Unit Weight 
(P.CF) 

Unconlined 
Compressive 
Strength 
(PS.F) 

Allowable . 
Bearing 
Strength 
(P.S.F,) 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

1 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 4'0" 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 1 1 

NO. I 1 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

flfi) 
J 1 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

(15) 
is'S" 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

(9) 
6'0" 

1 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

• • r 

1 

1 

J 

Type o( Sample 
A Ausar (Oisiurbed) 

—Split Tupe Sampling— 
H Thin-walled IHousel) 

TuPe-Undiiluroed 
J Jar-OiiturtMd 
ST Sheipy Tube-UndisturDed 
RC Roc* Cora 
Nfl Indicaias "No Recovery" 

Remarks 
6 '0" Trvrat Pnntagn 

nuarhiirrlan nrillArt- 6'0' 

Hock Cored. . .. NONE, 
r,..,,.... TK-TB-DF 

Groundwater Observations I 
I 
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SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 1.2th Street 
Toledo, Ohio 43624 
(419)241-7175 

Project 
Boring Location . 

WF! !• INSTAIIATinN - RIVERVIEW, MICHIGAN 
OR-4586 Job No._ 

n:.>, JANUARY 15. 1981 .Soil Boring No. 

Sample 
i Type 

Depth 
(Ft.-ln.) 

Top of wen cap -
Elevation: 590.42 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconlined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P:S.F.) 

ii 
Fill - very loose dark 
brown sand and gravel 

1 

ii 
Fill - very loose dark 
brown sand and gravel 

1 

ii 
Fill - very loose dark 
brown sand and gravel 

1 
1 

ii 
Fill - very loose dark 
brown sand and gravel 

ii 
Fill - very loose dark 
brown sand and gravel 

•3 ii 
Fill - very loose dark 
brown sand and gravel 

yj'A 

0-m •:ig! 
••(•J 

Fill - very loose dark 
brown sand and gravel d'O" 

yj'A 

0-m •:ig! 
••(•J 

Fill - very loose dark 
brown sand and gravel Nn 1 1 

yj'A 

0-m •:ig! 
••(•J 

Fill - very loose dark 
brown sand and gravel (4) 

1 1 

yj'A 

0-m •:ig! 
••(•J 

Fill - very loose dark 
brown sand and gravel 

(li 

yj'A 

0-m •:ig! 
••(•J 

Fill - very loose dark 
brown sand and gravel 

fl) 

yj'A 

0-m •:ig! 
••(•J 

Fill - very loose dark 
brown sand and gravel 

yj'A 

0-m •:ig! 
••(•J 

Fill - very loose dark 
brown sand and gravel 

yj'A 

0-m •:ig! 
••(•J 

Fill - very loose dark 
brown sand and gravel 

7'fi' 

yj'A 

0-m •:ig! 
••(•J 

Fill - very loose dark 
brown sand and gravel 

i 1^ 

• 

Soft grey silty clay i 1^ 

• 

Soft grey silty clay 
q'O" 

i 1^ 

• 

Soft grey silty clay NO.? 1 

i 1^ 

• 

Soft grey silty clay fl) i 1^ 

• 

Soft grey silty clay 
(?) 

lin'fi" i 1^ 

• 

Soft grey silty clay 

(?) 
w 
i 1^ 

• 

Soft grey silty clay 

n 

• 

Soft grey silty clay 

Hard brown and grey mottled 
silty clay, some gravel 

szs 

Hard brown and grey mottled 
silty clay, some gravel 
Hard brown and grey mottled 
silty clay, some gravel 

n'fi" Hard brown and grey mottled 
silty clay, some gravel NO.3 1 iSm 
Hard brown and grey mottled 
silty clay, some gravel (14) .1 • ;= 
Hard brown and grey mottled 
silty clay, some gravel 

(10) 
llB'O" == 

Hard brown and grey mottled 
silty clay, some gravel 

(17) 

1 

1 
1 

1 
Type ol Sample 
A Auger (Disturbed) 

—Spill Tube Sampling— 
H Thirvwalled (Housel) 

Tube-Undislurbed 
J Jar-Oisiurped 
ST Shelby Tube-Undisturo»d 
BC Rocit Core 
Nfl Indicates "No Recovery" 

Remarks 
Total Pontage 15 0 

nuerhiirrteo nrillerl- 15 0 

Port, roreO- HONE 
TK-TB-Oh 

GrouniJwaler Observations 

-5-



J 

1 

SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location . 

WF!l INSTAILATIQN - RIVERVIE'ri. MICHIGAN 
Job Mn OR-4686 

JANUARY 16. 1981 smi Boring No 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Eelevation: 590.18 

Soli Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) . 

Uncontined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F) 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

4'0" 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

NO.l 1 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

(3) 1 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

(3) 
|5'6" 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

(3) 
6'0" 

Ift. 

• •e^' 

• 

i 

Fill - loose brown sand and 
gravel, trace of clay 

• 2 •* 
i 

-
Type of Sample 
A Auger (Disturbed) 

—Spilt Tube Sampling— 
H Thm-wslled (Housel) 

TuOe-Undisturbed 
J Jar-Oisturi}ed 
ST Slteiby Tube-Unoisturped 
RC Rack Core 
NR Indicates 'No Recovery' 

Remarks 
c' n " Total Footage: ° ... 
6' Q " nuprhiirrten nrillerf " 
NONE 

TK-TB-OF 

Grountjwaler Observations 

1 -6-



^ SOIL BORING LOG Toledo Testing Laboratory, inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location . 

WELL INSTALLATION - RIVERVIEW, MICHIGAN 
Job No. __I1R=A5S6_ 
ni.»P JANUARY 16. 1981 . Soil Boring No;. 

Sample 
& Type 

Depth 
(Ft.-in.) 

Top of well cap -
Elevation: 590.39 

Soil Description 
Stows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconflned 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

i Fill - brown sand, gravel and 
stone 

, 

i Fill - brown sand, gravel and 
stone i Fill - brown sand, gravel and 
stone 

2'n" i 
Fill - brown sand, gravel and 
stone 

1: 
g m 
e • 

*: 
s: 
c • 
;: 
^: 
i: • • 

Soft black sand and silt, 
some clay and organics 

1: 
g m 
e • 

*: 
s: 
c • 
;: 
^: 
i: • • 

Soft black sand and silt, 
some clay and organics 

1: 
g m 
e • 

*: 
s: 
c • 
;: 
^: 
i: • • 

Soft black sand and silt, 
some clay and organics 

4'0" 

1: 
g m 
e • 

*: 
s: 
c • 
;: 
^: 
i: • • 

Soft black sand and silt, 
some clay and organics NO.l 1 

1: 
g m 
e • 

*: 
s: 
c • 
;: 
^: 
i: • • 

Soft black sand and silt, 
some clay and organics 1 

J 1 

1: 
g m 
e • 

*: 
s: 
c • 
;: 
^: 
i: • • 

Soft black sand and silt, 
some clay and organics 

1 
Is'G" 

1: 
g m 
e • 

*: 
s: 
c • 
;: 
^: 
i: • • 

Soft black sand and silt, 
some clay and organics 

2 
J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel Q'n" 

J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

NO ? i 

J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

(U 
A , .1 1 

J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

f?) 
iin'fi" 

J: 
i: (: 
5: 
^ *. i 1 il 
i: 
4 • 
ii > u 
^ :• 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

(4) 
A 

( 

J 

( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( 

Typed Sample 
A Auger (OnturceCI 

—Sent Tuee Samonng— 
H 'nun-walled (Housai) 

Tube-Unaislurped 
J Jor-Oiiiuteed 
ST Shelby TuOe-UndisiurOed 
flC flocli Core 
NR Indicates "No Recovery' 

Remarks 
Tntal Fonta^n- 1Q'6"_ 

nuarhiirrlon PrillArl- 10 ' 6 

n«nk rnrnrf NONE 

nriiiBrs- TK-TB-DF 

Groundwater Observations 

1 
-7-



SOIL BORING LOG 

7\ 

Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo. Ohio -13624 
(419) 241-7175 

Project 
Boring Location 

WELL INSTALLATION - RIVERVIEW, MICHIGAN 
Job Nn DR-4686 

JANUARY 16, 1981 goring .No._i 

Sample 
4 Type 

Oepth 
(Fi.-ln.) 

Top of well cap -
Elevation; 589.45 

Soil Description 
Blows 
Per S~ 

Moisture 
Content 
(%) 

Dry 
Unit Weigfit 
iP.C.f.) 

Unconlined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

4'0" 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay HO.I n 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay (4) J 1 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

(?) 
IS'S" 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

(4) 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

—TiT 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

—TiT 

1 «**• 

:*k.; 

Fill - loose brown and 
black sand, gravel and 
cl ay 

•} 

i 
1 

Type of Sample 
A Auger (OisiurbeO) 

—Split Tube Sampling— 
H Thin-walleo (Mpuiel) 

Tube-UndisiuroeO 
J Jor-Oiiiurbed 
ST Shelby Tube-Undistufbed 
RC nock Cora 
MR Indieaiea "No Recovery•" 

Remarks 
Tnlai Pnnfaijii 7'0" 

Onr-k rnrert- NONE 
r^nlLr,. TK-TB-OF 

Groundwater Observations 

-8-



SOIL BORING LOG 
H/' U///////A Toledo Testing Laboratory, Inc. 

1810 Morth 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location 

WELL INSTALLATION - RIVERVIEW. MICHIGAN 
DR-4:585 Job No.. 

Dale JANUARY Ifi. IQRI .Soil Boring No._9_ 

Sample 
&Type 

Depin 
(Ft.-ln.) 

Top of well cap -
Elevation: 591.00 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P:C.F,) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

ic/:: Fill - brown sand and gravel ic/:: Fill - brown sand and gravel 

k 
Fill - brown sand and gravel 

?'n" k 
Fill - brown sand and gravel 

P Loose brown and black sand 
and gravel, trace of silty 
clay P Loose brown and black sand 
and gravel, trace of silty 
clay P Loose brown and black sand 
and gravel, trace of silty 
clay 

4'0" P Loose brown and black sand 
and gravel, trace of silty 
clay 

NO.l P Loose brown and black sand 
and gravel, trace of silty 
clay 

ffi) 
.7 1 

i 
Loose brown and black sand 
and gravel, trace of silty 
clay (?) 

Is'fi" i 
Loose brown and black sand 
and gravel, trace of silty 
clay 

(41 
S'O' i 

Loose brown and black sand 
and gravel, trace of silty 
clay 

"t. 0 

• 

i 
Type oi Sample 
A Auger (Oiitureed) 

—Spill TuCe Sampling— 
H Thin-wallM (Housel) 

T uPe-Undiituroep 
J Jar-Oialurbed 
ST Shelby Tube-Undlsiuroed 
AC Aock Core 
NH Indicates No Aecovery" 

Remarks 

Total Footage. 6 'Q" 

OverDurden Drilled: 

flock Cofed: tiOtlE 
TK-T8-0F 

Groundwater Observations 

-9-



1*^ SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location . 

WELL INSTALLATION - RIVERVIE'W, MICHIGAN 
r)R-4686 Job No 

n.,. JANUARY 21. 1981 .Soil Boring No. 10 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of wall cap -
Elevation; 590.93 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Searing 
Strength 
(P.S.F.) 

Light brown sand, gravel 
and stones 
Light brown sand, gravel 
and stones 

i 1 
% M 

Light brown sand, gravel 
and stones 

i 1 
% M 

Light brown sand, gravel 
and stones 

i 1 
% M 

Light brown sand, gravel 
and stones 

i 1 
% M 

Light brown sand, gravel 
and stones 

i 1 
% M 

Light brown sand, gravel 
and stones 

i 1 
% M 

Light brown sand, gravel 
and stones 

NO.l 1 

i 1 
% M 

Light brown sand, gravel 
and stones 

(7) 
J 1 

i 1 
% M 

Light brown sand, gravel 
and stones 

h) •5'6" 

i 1 
% M 

Light brown sand, gravel 
and stones 

(9) -

i 1 
% M 

Light brown sand, gravel 
and stones 

i 1 
% M 

Light brown sand, gravel 
and stones 

7'0" 

i 1 
% M 

Light brown sand, gravel 
and stones 

Very soft black organic 
muck 
Very soft black organic 
muck 8'6" 
Very soft black organic 
muck 

9*0" 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

NO.2 1 1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

(3) 
J 1 1 

1 
Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

(2) • 
UK 110 *6" 1 

1 
Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

(2) 1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

U'Q" 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

NO 1 i 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

(4) 
I 1 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

(?) 

1 
1 

Fill - loose black sand, 
little si'f and clay, 
trace of gravel 

(?) 

Type of Sample 
A Auger (Oislurbed) 

—Spilt Tube Sampling— 
H Thin-welled (Housel) 

Tube-Undisturoed 
J Jer-Oisturbed 
ST Shelby Tube-Undislurbed 
flC Bock Core 
Nfl indicales 'No Recovery" 

Remarks 
Tnlal PnnlaQB- 15 '6" 

OuarHi irrlen nrillArf- 1 5 ' 6 " 

Pnrk rnrert- NONE 

nriltera- TK-TB-OF 

Groundwater Observations 



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 4362-t 
(419) 241-7175 

Project 
Boring Location 

WFII TNSTAIIATIQN - RIVERVIFrJ. MICHIGAN 
Job No. DR-4686 
Dati. JANUARY 21, 1981 gall Boring No.. 11 

Sample 
& Type 

Depin 
(Ft.-ln.) 

Top of wal1 cap -
Elevation: 589.76 

Soil Description 
Slows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Ailowatile 
Bearing 
Strength 
(P.S.F.) 

w 
Fill - loose black sand and 
gravel, brick and rock 

i 
i i m 

Fill - loose black sand and 
gravel, brick and rock 

i 
i i m 

Fill - loose black sand and 
gravel, brick and rock 

2*0" i 
i i m 

Fill - loose black sand and 
gravel, brick and rock 

NO.l 1 
i 
i i m 

Fill - loose black sand and 
gravel, brick and rock (fi) 1 

i 
i i m 

Fill - loose black sand and 
gravel, brick and rock (1) 

13'6" 

i 
i i m 

Fill - loose black sand and 
gravel, brick and rock 

i^) 

i 
i i m 

Fill - loose black sand and 
gravel, brick and rock 

i 
i i m 

Fill - loose black sand and 
gravel, brick and rock 

5'0" 

i 
i i m 

Fill - loose black sand and 
gravel, brick and rock 

i §: 
i 

Black sand and gravel 
i §: 
i 

Black sand and gravel 
i §: 
i 

Black sand and gravel 
i §: 
i 

Black sand and gravel 
i §: 
i 

Black sand and gravel 
i §: 
i 

Black sand and gravel 

8'6" 

i §: 
i 

Black sand and gravel 

. 

e o( Sample 
vuqer (Dijrurbed) 
ioiil Tube Sampling— 
'nin-v»4ile<J (Hou5«l) 
'uOe-UnoiJIurBed 
ar-Oiiturbed 
neibv Tube-UnOistu'bep 
oc» Core 
aicates "No Recovery" 

Remarks 
Q t > n 

Total Footage: 
riuerhiirrten nrillprf- ° " 

Qnrl. rnrprt- NONE 
TK-TB-OF 

Groundwater Observations 



SOIL BORING LOG "oledo Testing Laboratory, Inc. 
1810 North I2th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Projecl. WELL INSTALLATION - RIVERVIEW, MICHIGAN 
Boring Location. Job No.. DR-4686 

n«fp JANUARY 21. 1981 .Soil Boring No^. 12 

Sample 
4 Type 

Oepth 
(Ft.-ln.) 

Top of wall cap -
Elevation: 590.85 

Soil Description 
Slows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconlined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

4'0" 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

NQ.l 1 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

{]) 
J ffl 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

fll llls'S" 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

(4) 
6'0' 

i;S 

i •# 
1 

Loose brown and-white sand 
and gravel 

Type at Sample 
A Auger (Disturbed) 

—Spill Tube Sameling— 
H Thin-walled (Houiei) 

Tube-Undlslurbed 
J Jar-OiJturbed 
ST Shelby Tube-Undiaiurbed 
nC Pock Cora 
NP Indicates "No Pecovery* 

Remarks 

Tntal Fnnta^e- 6'0" 

riunrhiirrlnn nrillprl- 6'0" 

Bnrk rnrnn- NONE 
nr..,.,.- TK-T8-0F 

Groundwater Observations 

•I 

-12-



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North I2th Street 
Toledo, Ohio 4362-1 
(419)241-7175 

Project 
Boring Location. 

WELl INSTAIIATION - RrVFRVIEW. MICHIGAN 
Job No 

JANUARY?! 1981 .Soil Boring No. 11. 

Sample 
& Typo 

Depth 
(Ft.-ln.) 

Top of wall cap -
Elevation: 591.04 

Soil Description 
Blows 
Per 6 ' 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

u 1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

. 1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

5'6" 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

NO.l 1 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1) 
J 1 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

19 
l7'0" 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

12 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

8'6" 

1 i 1 
i • • • 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

m 

Type of Sample 
A Auger |0<iiureed) 
• —Spill TuBe Sarripling— 
H Thin-w«lled (Hausel) 

lube-UridisturBed 
J Jar-OisturOed 
ST Shelby Tube-Undisiuibed 
RC Rocii Core 
NR Indicates "No Recovery ' 

Remarks 
Total Footage 
Overburden Drilled:. 
Rock Cored; 

Drillers: 

8'6" 
Groundwater Observations 

8'6" 
NONE 

TK-TB-OF 



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 24.1-7175 

Project, WELL INSTALLATION - RIVERVIEW. MICHIGAN 
Boring Location . Job No. DR-4686 

Date. JANAURV 21. 1981 .Soil Boring No. IT 

Sample 
4 Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation; 591.85 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Searing 
Strength 
(P.S.F.) 

i 
m'J§ *' 
i 

m'J§ *' 
i 

m'J§ *' 

:V:: 

i 
Fill - black sand, gravel 
and stone 

:V:: 

i 
Fill - black sand, gravel 
and stone 

:V:: 

i 
Fill - black sand, gravel 
and stone 

:V:: 

i 
Fill - black sand, gravel 
and stone 

4'0" 

:V:: 

i 
Fill - black sand, gravel 
and stone 

NO.l HI 

:V:: 

i 
Fill - black sand, gravel 
and stone 

J i 

Fill - black sand, gravel 
and stone 

Is'6" 

Fill - black sand, gravel 
and stone 

6'0" 

Fill - black sand, gravel 
and stone 

w 

1 
Type at Semple 
A Auger (Oiiturbedl 

—Spilt Tube Sampling— 
M Thin-walled (Housel) 

Tube-Undisturped 
J Jar-Oisiurbed 
ST Sbeiby TuOe-Unoislurbed 
RC Rpck Core 
NR inpicalea "No Recovery" 

Remarks 
Total Fnotage- 6'0" 

n«erhiirrlen nriilpft- 6 0 

Bnrit r.nrprt- NONE 
TK-TB-DF 

Grountdwater Observations 

-14-
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SOIL BORING LOG 
•y 

^r) 

Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo. Ohio -1362-1 
(419) 241-7175 

Project 
Soring Location. 

WELL INSTALLATION - RIVERVIF/l. MICHIGAN 
Job Nn DR-4686 

JANUARY 21, 1981 sn.t Boring No.il 

Sample 
A Type 

Depth 
(Ft.-ln) 

Top of well cap -
Elevation; 591.77 

Soil Description 
Blows 
Per 5" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F) 

Fill - sand, gravel and 
brick 
Fill - sand, gravel and 
brick 1 Fill - sand, gravel and 
brick 1 Fill - sand, gravel and 
brick 1 Fill - sand, gravel and 
brick 

3'n" 1 Fill - sand, gravel and 
brick 

1 

. Black sand and organic 
miirlr 4'n" 

. Black sand and organic 
miirlr 

Nn 1 1 (4) 

1 Medium stiff black sandy 
clay 

(5) 1 Medium stiff black sandy 
clay (3) 

fi' n"1 1 Medium stiff black sandy 
clay 

1 
1 

Type of Sample 
A Auqer (OislurOed) 

—Split tuPe Sampling— 
H Thin-wailea (Housel) 

Tuoe-Undisturoea 
J Jar-Oisfurbea 
ST Shelby Tuee-Unpisiurbea 
nC flock Core 
Nfl inpiciies "No flecovery" 

Remarks 

Tnfal Pnnfa^®- fi ' fi " 

ROCK Cored: NQNE 
,n„ii-,.. TK-TB-DF 

Groundwater Observations 



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43621 
(419) 241-7175 

Project. WELL INSTALLATION - RIVERVIEW, MICHIGAN 
Boring Location Job Nn PR-4686 ^^ 

n,.. JANUARY 22. 1981 g^Hng No.JL 

Sample 
4 Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 591.17 

Soil Description 
Blows 
Per 6" : 

Moisture 
Content 
1%) 

Dry 
Unit Weight 
(P.C:F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

1 Black silty clay, trace of 
sand 1 Black silty clay, trace of 
sand 

• 1 Black silty clay, trace of 
sand 1 Black silty clay, trace of 
sand 1 Black silty clay, trace of 
sand 

T'n" 
1 Black silty clay, trace of 

sand 

15.4 

1 Hard brown silty clay 1 Hard brown silty clay .4'A" 1 Hard brown silty clay 
NO.l 1 1 Hard brown silty clay 

ST 1 1 Hard brown silty clay 

IS'O" 1 Hard brown silty clay 

Type of Sample 
A Auger (Oisiuroed) 

—Spilt Tube Sampling— 
H Thin-walleO (Hoosel) 

Tuoe-Unoiiturbeg 
J Jar-Oilluroed 
ST Shelby Tuoe-OndisiurceO 
flC Poc* Core 
NR Indicate) "No Peeo»cry* 

Remarks 
Total Footage:. fi'n" 

fi'n" Overburden Drilled:. 
Rock Cored: NONE_ 
r.,.11..,- TK-TB-DF 

Groundvvater Observations 



^•3 SOIL BORING LOG 
') 

•y 
Toledo Testing Laboratory, Inc. 
1810 N'orth 12th Street 
Toledo, Ohio -1362-1 
(-419) 241-7175 

Project 
Boring Location . 

WFI I TNSTAII ATIQN - RIVERVIEW> MICHIGAN 
OR-4686 Job No 

n,., JANUARY 22. 1981 . Soil Boring No. IT 

Sample 
i Type 

Depth 
(Ft.-ln.) 

Top of wel 1 cap -
Elevation - 590.86 

Soil Description 
Blows 
Per 6-

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(PS.F.) 

Allowable 
Searing 
Strength 
(PS.F.) 

v>-

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

8'Q" 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

N0.1 1 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

fl3) J 1 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

(3) 
i9'6" 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

(4) 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

12'0" 

'7!r: 

i 
1 

"i:*: i 
i 

Fill - loose brown sand and 
gravel, some stones 

1 1 r T 1 /•laiy Crtmo 

1 1 r T 1 /•laiy Crtmo 

1 1 r T 1 /•laiy Crtmo 

14'0." 1 1 r T 1 /•laiy Crtmo 
NO.2 K 

1 1 r T 1 /•laiy Crtmo C. J 1 

1 1 r T 1 /•laiy Crtmo 
1 15'5" CH CJ Jill,/ V. 1 UJ , juii.li 

gravel 
CH CJ Jill,/ V. 1 UJ , juii.li 

gravel 

00
 

o
 

Type of Sample 
A Au^er (Ois(ureed) 

—Spill TuOe Sampling— 
H Thin-«ailed (Housel) 

TuOe-UndisiurPeO 
J Jar-Ouiurbed 
ST SneiBy TuOe-UnaiiiurBeO 
BC ROCK Co'e 
MR Inpicaiej "No fleco.ery" 

Remarks 
Tnfal FonfSQP- 18'0" 

riuprhiiMpn nriliPrt- 18 0 
BnrK Trirpn- NONE 

TK-T8-0F 

Groundwater Observations 
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V, SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1310 North 12th Street 
Toledo, Ohio 43624 
(419)241-7175 

Project 
Boring Location. 

VIF1.L INSTALLATION - RIVERVIEW, MICHIGAN 
Job No.. 
Date JANUARY 22. 1981 Solt Boring No. 19 

Sample 
& Type 

Depth 
(Ft.-ln.) Soil Description 

Blows 
Per 5" 

Moisture 
Content 
(«A) 

Dry 
Unit Weight 
(P.C.F.) 

Unconlined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

II -1 
• 

Fill - black sand, gravel 
and brick 

II -1 
• 

Fill - black sand, gravel 
and brick 

II -1 
• 

Fill - black sand, gravel 
and brick 

II -1 
• 

Fill - black sand, gravel 
and brick 

II -1 
• 

Fill - black sand, gravel 
and brick 

3'0' 

II -1 
• 

Fill - black sand, gravel 
and brick 

m Grey sand 
4'n' m Grey sand 

Wi Grey silty clay, little gravel Wi Grey silty clay, little gravel NO 1 1 Grey silty clay, little gravel 
ST §5'9" 

Grey silty clay, little gravel 
18.4 

Grey silty clay, little gravel 

iO'lU 

Grey silty clay, little gravel 

— 

1 
Type ol Sample 
A Auger (OistureeP) 

—Spill TuOe Sampling— 
M Tmn-«ailecf (Housel) 

TuOe-Undis Curbed 
J Jar-Omureed 
ST Shelby Tube-Undlsiurbed 
nC Bocii Core 
NB Indicaiee -No Becovery" 

Remarks 
Tntal Pnnla^o 7*0" 

OunrhiirrlBn ririllaii- 7 ' 0 " 

anrw rn«n- NONE 

n,iiiA«- TK-TB-DF 

Groundwater Observations 

-19-
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APPENDLX C 

The volume of water discharged from Che groundwater to the Trenton 
Channel of the Detroit River can be estimated using Darcy's Law; 

Q = -KIA where, 

0 ® volume of water, ft^/yr. 

K » hydraulic conductivity, cm/sec or ft/yr 

1 = hydraulic gradient 

A = area through which groundwater discharge occurs, ft^ 

V » specific discharge 

ne =» effective porosity 

Assumptions: 

K = 4 X 10~5cm/sec or 40 ft/yr. 

I = .015 

A = 12 ft X 1100 ft = 13200 ft2 

ne » 15% 

Therefore; 
Q - 40 ft/yr x .015 x 13200 ft^ 

= 7920 ft^/yr. or approx. 59,000 gal/yr. 

To estimate the velocity that water is moving toward the channel we 
calculated the specific discharge using the same assumptions: 

V = -KI ^ 
ne 

V = .40 ft/yr x .015 x 6.66 

V = 4 ft/yr. 

These figures represent what is probably a wors^ case estimate due 

to the fact chat the gradient becomes less in the northeast corner of the 

porerty. .Also, since the water level measurments from which this data is 

generated were taken in the spring, the total cross sectional area of the 

saturated zone above the clay is probably at or near it's greatest size. 

-XH/df 
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